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and meningeal or pulmonary and other sites) and in three houses there were cases belonging to all three categories. Hence this figure is 125 less than the sum of the figures in the'same column. records for England and Wales are available-there appears to have been a slight excess of notifications in Northampton. This difference, which is confined to persons between the ages of 15 and 25 years, and to the\years 1940 to 1946, is probably due to the fact that the records for England and Wales apply to the civilian population only, whereas those for Northampton include men and women who were serving in the armed forces.
(b) Occupation.-An occupational analysis of cases over the age of 14 years notified in Northampton between 1921 and 1939 is shown in Table II . This Table, SPREAD OF TUBERCULOSIS FROM HOUSE TO HOUSE 15 which does not include cases notified after the outbreak of war, is based on information in the 1931 Census, and shows that the incidence of tuberculosis is higher in the boot and shoe industry than in any of the other large occupational groups-a finding consistent with the Registrar-General's statistics of occupational mortality. (Registrar-General's Decennial Supplement for England and Wales, 1931.) (c) Houses.-The electoral wards and houses in Northampton in which cases of tuberculosis occurred are shown in Tables III and X, the wards being grouped in two classes (central andperipheral) and the houses in three (good,fair, and poor).* The case incidence shows the usual social gradient, being highest in the poor and lowest in the good houses, and slightly higher in the central than in the peripheral zone. Only 82 of the 640 streets in the town of Northampton remained free from tuberculosis during the period of study. These streets were fairly evenly distributed throughout the town and showed no tendency to concentrate in the better-class districts.
In deciding whether the position of houses from which tuberculosis notifications had been received gave evidence of spread of infection between rieighbours, two points had to be considered: the spatial arrangement of the affected houses, and the time relationships of the cases. Fig. 1 . They are widely scattered, but it is far from certain that they do not tend to be more closely grouped together than if they were randomly distributed. To decide, therefore, whether the number of next-door pairs exceeds expectation, more must be known about the laws governing their chance distribution than can be gleaned from a straightforward inspection of a map. Th. mathematical theory of the random distribution of points in one dimension has already been intensively studied; and by extending the results of this work and applying new formulae (see Statistical Appendix) to the present data, more may be said about the linear arrangements of the affected houses than would otherwise have been possible.
To make the necessary calculations the following facts had to be assembled: (i) the total number of uninterrupted rows of dwelling-houses in the town; (ii) the number of houses in each of these rows or " sections "; (iii) the disposition of the affected houses in each section. The recording system is shown diagrammatically in Fig. 2 . In both the central and peripheral zones of the town a few long streets contained more than one type of house, but in neither region did the division of houses into good, fair, and poor classes involve the division of any continuous row of domestic buildings.
It was then possible to count the number of occasions in which notifications had been received from next-door pairs of houses (Table IV) . Other " pairs " of affected houses (separated by 1, 2, 3, 4, or 5 unaffected houses) were also included in the calculations. Since subsequent analysis of the " separated pairs " revealed little of medical interest, no further mention of these houses will be made in this part of the paper, but detailed findings are given in the Tables and in the Statistical Appendix. The results of the calculations based on these facts are shown in Table V (overleaf) and  Table XII (p. 29 ). In the former the observed incidence of next-door pairs of affected houses is expressed as a percentage of the expected incidence (see Statistical Appendix). 23-3 * This figure is less than twice the number of next-door houses because in some instances a series of three or more adjacent houses were affected. In these longer series the number of houses involved is only one more than the number of pairs. JOSEFINE WEBB AND ALICE STEWART According to Table V , the number of next-door pairs is greater than the number which would have occurred by chance.* The difference between the observed and expected numbers in the linear series is only slightly affected by the type of case containea in the houses. Thus, if all types of tuberculosis are grouped together, the next-door pairs exceed expectation by 19 per cent.; if pulmonary tuberculosis is taken alone, the excess is 16 per cent.; and if pulmonary, miliary, and meningeal cases are grouped together and other non-pulmonary cases omitted, it is 20 per cent. -The notification dates were then examined to see whether the cases situated in the same or nearby houses were more closely related in time than would be expected from chance alone. The intervals between the years of notification of pairs of cases occurring in the same or nearby houses were enumerated, and the data analysed in three groups: (i) all types of tuberculosis; (ii) pulmonary, miliary, and meningeal; (iii) pulmonary tuberculosis alone. The time intervals between pairs of cases occurring in the same house, next-door houses, and houses next-door-but-one, etc., were enumerated separately (Tables VI, VII , opposite, and XIII, p. 32) . Table VI shows that, within a period of 12 years, second notifications from the same house were far more frequent that second notifications from next-door houses. Table VII shows that even from next-door houses second notifications exceed the number expected, the findings being only slightly affected by the type of case contained in the house. Thus, for all forms of tuberculosis the number of second cases in next-door houses exceeds expectation by 27 per cent.; for pulmonary tuberculosis the excess is 33 per cent.; and for pulmonary, meningeal, and miliary it is 35 per cent. COMPARISON OF CASES IN NEXT-DOOR HOUSES WITH CASES OCCURRING ELSE-WHERE.-Thus far the findings suggest that there has been a tendency for tuberculosis to occur more often and in a shorter space of time in next-door houses than would have been the case had it been randomly distributed. On the face of it this suggests that " neighbourly contact " is one of the social customs responsible for spreading the disease. But before deciding that this was the only factor responsible for the present findings, it was necessary to compare the cases occurring in next-door pairs of houses with those found elsewhere, and a study was made of the age, social class, housing conditions, and family history of tuberculosis of the two groups of cases. The case histories were also scrutinized to discover how many of the patients living next door to other cases were related to one another (Table  VIII, 
overleaf).*
According to this analysis the only significant differences are those in respect of social class I and good houses. Since day-to-day contact between neighbouring households is undoubtedly least in the least congested and wealthiest sections of the community, any transmission of infection should also be least in the best residential districts and in the highest income groups. Only two of the patients in the nextdoor pairs of affected houses were found to be related to one another, compared with nine in the remainder. These two figures are proportional to the total number of houses in the two groups (see Table IV ).
SOCIOLOGICAL SURVEY SOCIOLOGICAL FEATURES OF NORTHAMPTON CouNTY BOROUGH
(a) Population.-Between 1921 and 1948 there was an increase in the total number of inhabitants and a decrease in the proportion of children and adolescents living in Northampton. These and other population changes are similar to those which were occurring elsewhere in England and Wales.
(b) Trades and Occupations.-Shoemaking has long been the staple industry of Northampton; in 1921, and again in 1931, approximately 33 per cent. of the working population were employed in the boot and shoe industry and 5 per cent. in the leather-dressing trade. Engineering works, clothing factories, and breweries absorbed about 10 per cent. of all wage-earners up to 1939; there are no miners, quarrymen, or potters, and a negligible number of textile workers; the proportion of clerical workers, tradesmen, storekeepers, builders, and transport workers SPREAD OF TUBERCULOSIS FROM HOUSE TO HOUSE (approximately 30 per cent. of all wage-earners) is similar to that in other manufacturing towns.
(c) Economic Status.-According to the periodic surveys of the hours of work and earnings of manual workers made since 1924 (Ministry of Labour Gazette, 1924 Gazette, -1946 , male shoemakers over the age of 20 tend to earn less than skilled artisans in other trades. This has had a direct bearing on the earnings of men belonging to social class III (skilled artisans) in Northampton and has reduced these below par, but there have been no major strikes in the boot and shoe industry since 1921 and very little unemployment. Other workers in the industry (women and juveniles) have always been relatively well paid, and even before 1939 a greater proportion of women were wage-earners in Northampton than elsewhere. Thus, the average income of all persons living in Northampton was slightly above par during the inter-war years. Since then there have been no air raids, virtually no unemployment, and an increase in the number of female wage-earners. It is likely, therefore, that throughout the period of study the economic position of Northampton has been relatively good.
(d) Vital Statistics.-For many years the vital statistics of Northampton County Borough have shown a favourable trend, and the infant, maternity, tuberculosis, and general death rates have declined pari passu with those of England and Wales as a whole. The improvement in the infant mortality rate is less than that recorded for England and Wales, but this is because from 1921 to 1925 there were only 59 deaths for every 1,000 live births in Northampton, whereas the corresponding rate for England and Wales was 76. By 1948 both rates had declined to 36.
To compare Northampton directly with other county boroughs the following statistics were examined: [1931] [1932] [1933] . (Hart and Wright, 1939) .
In Table IX (overleaf) an unweighted average for each of these indices is shown for the county boroughs of England and Wales (arranged in five size groups) and for Northampton. In 1931 the following points were to be noted with regard to Northampton:
(i) the proportion of skilled manual workers (social class III) was above average;
(ii) the standardized mortality ratios for all causes of death and for pulmonary tuberculosis for males over 14 years of age were below average; (iii) statutory overcrowding was conspicuously low; JOSEFINE WEBB AND ALICE STEWART (iv) poor law relief was high compared with other towns of the same size, but did not exceed the average for all county boroughs.
On the whole, therefore, these statistics show that Northampton is favourably placed when compared with other county boroughs. town, a street directory and an ordnance survey map are required. The cases of tuberculosis considered in this paper have therefore been restricted to those from houses standing in 1936-the only year for which a complete street directory for Northampton was available. There were then 26,769 occupied dwelling-houses and 96,300 inhabitants, and the borough boundary enclosed 6,201 acres. The town was divided into twelve electoral wards, seven with county borders (peripheral zone) and five surrounded by other wards (central zone). The houses in the central zone were more congested than those in the peripheral zone, but according to the records of the tuberculosis dispensary (which apply only to patients) there appeared to be a fairly even distribution of good, fair, and poor houses in most districts. In classifying the houses in the borough, two or three rows of houses, described by the health visitor as fair, were identified in each ward. The health visitor and the chest physician to the borough (both of whom have worked in the tuberculosis dispensary for over 20 years) werethen asked to mark the remaining houses as follows:
(i) those which corresponded to the standard houses (fair); (ii) those with better amenities (good); (iii) those with worse amenities (poor).
In this way 36 more or less homogeneous groups were defined, corresponding to the three types of house in each ward.
When all the houses had been graded it was found that there were three wards in the peripheral zone with no poor houses and one in the central zone with no good houses. In nine wards (five peripheral and four central) there was a majority of fair houses, and in two peripheral wards a majority of good houses. Only one central ward had a majority of poor houses (Table X) .
Since the built-up area of the town did not extend to the borough boundary,* the housing density, as judged by houses per acre, appeared to be very much greater in the peripheral than in the central zone.
When, however, the open country within the boundary but outside the built-up area, and all non-residential buildings and inaccessible open sites (e.g. railway sidings) were excluded, the difference between the peripheral and central wards was JOSEFINE WEBB AND ALICE STEWART found to be much less. With this alternative index, a fairly close correlation was found between (i) density of houses and order of merit in terms of good, fair, and poor, and (ii) density of houses and tuberculosis notification rate per ward (Table  X) .
The general amenities of Northampton compare favourably with those of other manufacturing towns of the same size, and the tuberculosis findings are unlikely to have been biased by exceptional social conditions. The absence of large pockets of extreme wealth and extreme poverty, and the fact that open country and large parks are easily accessible from all parts of the town, probably explains why the introduction of regional (i.e. ward) subdivisions into the mathematical calculations produced very little alteration in the " expected number of pairs of next-door houses affected with tuberculosis ". On the other hand it is impossible to regard the town as a homogeneous unit. The division of the houses into three classes is, in the context, an attempt to classify the social and economic status of houses in the same way as the Registrar-General has classified the social and economic status of persons; but, although this served the main purpose of the present investigation, there is an obvious need for more objective standards.
3. DiscussiON Deeny (1947) attempted to decipher the pattern of tuberculosis in a manufacturing town of 15,000 inhabitants by studying the arrangement of affected houses over a period of 25 years. He concluded that " the main factor which enables the disease to spread and cause deaths is the residence of adolescents in near proximity to, or neighbourly contact with, a case which dies ".
The present investigation has much in common with its predecessor, but covers a slightly longer period and makes no distinction between fatal and non-fatal cases of tuberculosis. It relates to a population largely composed of workers in one industry, but since the town is much larger (approximately 100,000 inhabitants) the investigation has had to allow for variations in social amenities and types of house in different parts of the town. Instead of relying on visual impressions to decide whether the affected houses show a tendency to aggregation or clumping, a more objective assessment of the findings has been attempted.
From 1921 to 1948 the social amenities and economic status of the inhabitants of Northampton were relatively good, but the town itself experienced many changes. Old houses were demolished, new houses built, and new industries established; no building was damaged during the second world war, but many of the inhabitants were called up for national service, large numbers of evacuees were temporarily accommodated, and many residents changed their addresses.
All these changes tend to blur the pattern of a disease which moves slowly and leaves behind only an imperfect record of its course, and to reduce to a minimum the " positive findings " of an investigation based on a comparison of observed and expected relationships, ignoring the movement of persons from house to 24 SPREAD OF TUBERCULOSIS FROM HOUSE TO HOUSE 25 house, and restricting the definition of a neighbour to " a person living in an adjacent house on the same side of the street ". Nevertheless, the faint outline of a pattern has been discerned which is apparently due not to social, economic, or occupational factors, nor to an exceptionally large number of related persons in next-door houses, but to the spread of the disease between neighbours. Exactly what contribution this mode of spread, which appears to be due to infective and not to genetic factors, has made to the total amount of overt tuberculosis it is impossible to say; but it is certainly no less and possibly much greater than that which has been shown to exist.
The work of Stocks (1935) only came to our notice after this paper was in proof. He studied the frequency of deaths from cancer in the same house and in neighbouring houses by methods in essence identical with those developed independently for this study of tuberculosis. He found that:
Cancer deaths tend to occur in pairs more frequently in the same or adjacent houses than would be expected if the population at risk was distributed uniformly in the houses and the deaths took place at random in the population. . . . An exactly similar study of the distribution of persons aged 55 to 75 . . . shows . . . precisely the same result. . . . To postulate any theory of infection to " explain " the curious distribution of cancer deaths in houses is therefore redundant, since it can be sufficiently explained by the tendency to segregation in the same or adjacent houses of people of those ages at which cancer death is of most frequent occurrence. It may well be asked whether these tuberculosis figures can be similarly dismissed. It is not possible to test the point explicitly in the way that Stocks did, owing to the destruction by fire in 1942 of the 1931 Census records. But tuberculosis is not nearly so restricted in its age-incidence as is cancer. Consequently its pattern will be less affected by any uneven distribution of population by age in the same or nearby houses. Moreover, Stocks found " no conclusive evidence that when cancer deaths occur in pairs in the same or neighbouring houses there is any tendency for them to be separated by a short rather than a long interval ". The undue preponderance of pairs of cases of tuberculosis occurring within a short period of years in the same and next-door houses is a distinctive feature of the present data, and supports our contention that tuberculosis may spread from one house to that next door.
SUMMARY
The present investigation was undertaken to discover whether persons living next door or near to a tuberculous subject run more risk of contracting the disease.
The investigation was based on statistics for Northampton, which is comparable in standards of living and population structure to other towns of the same size in England and Wales.
Over a period of 28 years (1921 to 1948) notifications of tuberculosis were reported from 2,871 houses standing in the borough in 1936. Approximately JOSEFINE WEBB AND ALICE STEWART 20 per cent. of the affected houses were grouped in pairs or in runs of three or more.
The number of next-door pairs of houses which would have been affected had the cases been distributed at random was calculated by means of formulae derived from the mathematical theory of the random distribution of points in one dimension. Allowance was made for differences between good, fair, and poor housing, but only the interrelationships of houses on the same side of a street were taken into consideration.
The number of affected houses standing next door to one another was found to be significantly greater than the number to be expected had the cases been randomly distributed.
When the time relationships of the cases were investigated it was found that for any period up to 12 years the number of pairs of cases reported from the same house and from next-door houses was significantly in excess of the number to be expected from pure chance.
There is no evidence that these findings are due to there being an exceptionally large number of related persons living next door to one another.
Our sincere thanks are due to Dr. N. B. Laughton and the staff of the Northampton Health Clinic, whose help and careful record-keeping have made this survey possible.
SPREAD OF TUBERCULOSIS FROM HOUSE TO HOUSE
STATISTICAL APPENDIX BY 
IAN SUTHERLAND
The problem of assessing whether the pattern of tuberculosis in affected houses -is random or not is of some statistical interest. In the first place, considerable -care has to be taken to cast the actual data into a form which can validly be compared with a theoretical model. Secondly, an extension of existing mathematical theory is necessary for this model. The interest lies in the inter-action between the theoretical and practical sides of the problem. It will be studied in two stages:
(a) if there is spread of the disease from one house to another there will be an undue clustering of affected houses in space; (b) there will also be an undue tendency for neighbouring cases of the disease to cluster in time.
SPATIAL PATTERN OF AFFECTED HousEs
Each street was first divided into " sections " (rows of houses on the same side of a street uninterrupted by non-domestic buildings, or by side streets). These sections varied in size from one to eighty houses. The average number of houses per section was 13 * 9. The prime purpose of this division was to reduce a mathematically awkward two-dimensional to a tractable one-dimensional problem, but it also groups the houses in conformity with the accepted notion of a row of neighbouring houses.
It was next necessary to assess the clustering of affected houses. One method was to determine how many " runs " of two, three, four, or more affected houses occurred. This had the disadvantage that there were few runs of more than two. In all the 2,871 affected houses there were only 29 runs of three affected houses, three of four, and one of five. Also this method took no cognizance of any clustering which did not result in actual runs. It was therefore decided to assess clustering by enumerating " interval-pairs " (pairs of affected houses in the same streetsection standing a stated number of doors away from each other). These were enumerated for intervals of 1, 2, 3, 4, 5, and 6 houses. The totals had then to be compared with the numbers to be expected if the distribution of affected houses were random. MATHEMATICAL THEORY.-The probability distributions of points on a line were studied extensively by Krishna Iyer (1948) . He did not, however, consider the concept of an interval-pair except in the case of an interval of one (a " black-black join "). The theory can be extended to include the general interval-pair by applying the formulae given by Moran (1948) . If the probability of a house being affected is p in a section of JOSEFINE WEBB AND ALICE STEWART n houses, then the first two moments of the distribution of the number of pairs of affected houses which are r doors away from each other are given by the formulae: u1 (n -r)p2 if r=1 ...... n-I I'2 (n -r)p2+-2(n-2r)p3-(3n-S)p4ifr 1n.I [-] p12 (n-r)p2-(n-r)p4
The third and fourth moments have also been derived, but are considerably more complicated, both in their form and in the boundary conditions. If there is a group of s sections for which p is constant, the average length of the section being n, the first two moments of the total number of pairs of affected houses and doors apart are seen to be: This is the principal reason why pairs were not enumerated for r> 6. The following approximate procedure has been adopted in the ensuing analysis of groups of sections. The population value of p has been estimated by the ratio of affected houses to all houses in the group of sections analysed. The expected totals of affected pairs one to six doors away from each other have been calculated from formula (i) for all sections for which r n-1. The variances have been calculated from formula (ii), with the parameters appropriate to all sections for which r<.n-l. These variances will be overestimated, but since sections for which[n 2 ]<r<n -I will be in a minority except for large r, the approximation will affect the estimate only slightly; in any case the tests of significance will err on the side of caution. The tests were made on the assumption that the number of interval-pairs is normally distributed. One further point remains. Formulae (i) and (ii) are valid only ifp is constant throughout the group of s sections. It is thus necessary to divide the street sections into suitable groups before analysing the data, and then to sum the results. Originally the data were arranged in 32 separate groups, representing the good, fair, and poor houses in each of the twelve electoral wards (there were no good houses in one ward and no poor houses in three). It was clearly desirable, however, because of the computations involved, to handle fewer groups, provided that no serious discrepancy arose by so doing. As a trial, therefore, the expected numbers of next-door pairs of affected houses were calculated for each of the 32 groups separately, and also for various amalgamations of them. The findings are presented in Table XI . The arrows in this table show that the effect of progressive subdivision of relatively large groups of data into smaller and more nearly homogeneous groups is to increase the expected numbers of next-door pairs of affected houses. It will be seen, however, that the introduction of regional subdivisions (vertical arrows) produces relatively little increase in the expected numbers compared with the subdivision into good, fair, and poor housing (diagonal arrows). On these findings, it was decided that it would be sufficiently accurate to analyse the data in three groups, classified according to standard of housing. The resulting " expected " numbers are, however, rather lower than if it had been possible to account for all local variations in the incidence of tuberculosis. FINDINGS.-The data were analysed in three stages (see Table XII ):
(a) houses containing only cases of pulmonary tuberculosis; (b) houses containing cases of pulmonary, miliary or meningeal tuberculosis;
(c) houses containing any type of tuberculosis. For houses affected with pulmonary tuberculosis, the number of next-doorpairs was 231, compared with the expected value of 198-8. The excess is just greater than twice its standard error, and may be adjudged significant. None of the differences between actual and expected numbers of other interval-pairs is significant. Similar conclusions apply to houses affected with pulmonary, miliary, or meningeal tuberculosis, and also to houses affected with any form of tuberculosis. The excesses over expectation of next-door pairs become progressively more significant as more forms of tuberculosis are included, but none of the findings for intervals of more than one even approaches a significant level. . This analysis has taken no cognizance of the effects of movement of population, since only the house from which the disease was notified has been regarded as affected. If, however, a house containing a case of tuberculosis is liable to lead to a case in a neighbouring house, then the removal of the patient to another house removes one source of danger, but creates another elsewhere. The effect of this would probably be to increase the relative frequency of apparently scattered cases oftuberculosis, and so to obscure rather than exaggerate any danger there may be in living next door to a person suffering from tuberculosis.
This influence, and that of further subdivision of the data into smaller and more homogeneous groups (Table XI) , are both imponderable. Since, however, they appear to have the opposite effect on the " expected " figures they will to some extent cancel one another out. In any case, the next-door pairs appear to be in a category distinct from pairs at greater intervals. It therefore seems justifiable to conclude that there is some evidence of tuberculosis having passed from one house to the next.
PATTERN OF THE DISEASE IN TIME
It was a natural extension of the above analysis to proceed from the consideration of houses affected with tuberculosis to the actual cases of the disease, and to see whether those which had arisen in the same or nearby houses were more closely related in time than would be expected from chance alone.
The intervals between the years of notification of every pair of cases occurring in the same or near-by houses were enumerated. (If more than one case was notified from a house in one year, this was treated, for theoretical reasons, as a single notification.) Four separate enumerations were made of pairs of cases occurring in the same house, in houses next door, next door but one, and next door but two. These totals had then to be compared with the numbers to be expected if the -distribution of time-intervals were random. MATHEMATICAL THEORY.-Theoretically this reduces to a distribution problem of points on a rectangular lattice, the lattice being the experience of a " section" of n houses over m successive years. Since there were substantial fluctuations in the annual notifications of tuberculosis it is necessary to consider a lattice on which the probability that a point is affected varies along the time-dimension of the lattice, a configuration not previously studied. Let pj be the probability that tuberculosis is notified from a given house in a, section of n houses in the year j(j =-....m). Then the first two moments of the. distribution of pairs of notifications separated by an interval of t years, and occurring r doors away from each other, are given by the formulae: 
JOSEFINE WEBB AND ALICE STEWART In applying these formulae the following approximations and assumptions were made.
The values of pj were assumed to be constant throughout all sections with good housing, and fair housing, and poor housing; the expectations and variances for the three groups were added after the calculations had been made. The values of pj were estimated by the ratio of all notifications during the year j to the number of houses in the particular group of sections. Expectations and variances were calculated from formulae (iii) to (vii) with the parameters appropriate to all sections for which r < n -1. The variances will be, as before, slightly overestimated by formulae (v) and (vi), and so the tests of significance will err on the side of caution. These tests wiere made on the assumption that the numbers of pairs are normally distributed. standard error is slightly greater than the square root of the expected number, but in no instance by more than 3 per cent 32 SPREAD OF TUBERCULOSIS FROM HOUSE TO HOUSE FINDINGS.-The data relating to time intervals were also analysed in three stages, first for cases of pulmonary tuberculosis, then for cases of pulmonary, miliary, or meningeal tuberculosis, and finally for any form of tuberculosis. For each of these groups of cases, the time-relations in the same house, in houses next door, next door but one, and next door but two, were studied, and the results are summarized in Table XIII (previous page) .
The observed numbers of pairs of cases occurring in the same house substantially (and significantly) exceed the expected numbers for intervals up to 15 years; the figures are suggestive of an excess after an interval of 16-19 years, but for longer intervals the differences are unimportant. This is true for each of the three groups of cases. The finding confirms the known fact that tuberculosis may continue to spread between members of a household over a period of years.
The experience in next-door houses shows an excess over expectation for intervals of less than 12 years, which attains significance for each of the three disease groups. For intervals of 12 years and over there is no important difference between the observed and expected figures. This more detailed analysis confirms the slight tendency shown above for tuberculosis to pass from one house to that next door, and gives the further information that this method of transmission of the disease may take up to 12 years to manifest itself. Comparison of the observed and expected figures for houses two or three doors away from each other shows no significant differences for any interval of time.
In conclusion, therefore, there is evidence of a slight tendency for tuberculosis to pass from one house to that next door within a period of 12 years from the detection of the original case. The analysis also confirms the known fact that tuberculosis is liable to spread among members of a household. This effect may be observed for intervals up to 15 years.
